Identification and characterization of signal transducer and activator of transcription 3 recruitment sites within the epidermal growth factor receptor.
The oncogene signal transducer and activator of transcription 3 (Stat3) is constitutively activated in a wide variety of human cancers, including squamous cell carcinoma of the head and neck. In squamous cell carcinoma of the head and neck, Stat3 activation is mediated by up-regulation of the autocrine ligand-receptor pair, tumor growth factor alpha and epidermal growth factor receptor (EGFR), resulting in cell growth and resistance to apoptosis. The initiating molecular event in Stat3 activation is recruitment to specific phosphotyrosine motifs within signaling complexes. Stat3 activation by the EGFR has been mapped to the COOH-terminal region of the EGFR between amino acid residues 1061 and 1123, which contains Y1068 and Y1086. However, it is not known if Stat3 binds directly to the EGFR or if either of these tyrosines is involved in this interaction. In this study, we demonstrated in stably transfected NIH-3T3 cells that activation of Stat3 by EGFR was eliminated by mutation of all five EGFR tyrosines to phenylalanine and that activation was restored with return of two of the mutated tyrosine sites, Y1068 and Y1086, to wild-type. Stat3 was detected in the activated EGFR complex, and its presence within the complex was dependent on Y1068 and/or Y1086. Phosphododecapeptides spanning Y1068 and Y1086 were able to pull down Stat3 with Y1068 being more effective than Y1086 in this regard. Real-time mirror resonance affinity analysis revealed Stat3 bound to phosphododecapeptide Y1068 with a K(D) of 135 +/- 20 nM and to phosphododecapeptide Y1086 with a K(D) of 243 +/- 36 nM (P = 0.044), consistent with the results of the pull-down assays. The lower K(D) of Y1068 was completely attributable to slower dissociation of Stat3 bound to Y1068 versus Y1086. Each phosphododecapeptide was capable of destabilizing Stat3 homodimers in vitro. When delivered into squamous carcinoma cells, phosphopeptides spanning Y1068 and Y1086 were able to inhibit EGFR-stimulated Stat3 DNA binding activity and cell proliferation.